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Analysis of Microsatellite DNA Polymorphisms for Pedigree Verification in Kyungju Dog
(Dongkyung-i). Eun-Woo Lee, Seog-Gyu Choi' and Gil-Jae Cho*. College of Veterinary Medicine,
Kyungpook National University, Daegu 702-701, Korea, 'Department of Planning Office School of Life-Health,
Sorabol College, Kyungju 780-711, Korea - In this study, we analyzed the microsatellite DNA poly-
morphisms for pedigree verification in Kyungju dog (Dongkyung-i) which is one of the Korean breed
dogs. A total of 51 Dongkyung-i samples were genotyped using 8 microsatellite markers. The number
of alleles observed at single locus ranged from 4 to 12, with average number of alleles per locus of
8.5. The expected heterozygosity and polymorphic information contents (PIC) values of the 8 micro-
satellite loci were 0.6162~0.8746 (mean 0.7587) and 0.5461~0.8512 (mean 0.7167), respectively. Of the
8 markers, PEZ3, PEZ6, PEZ12 and FHC2054 loci had relatively high PIC values (>0.7) in Dongkyung-i.
Pedigree verification of Dongkyung-i was analyzed based on alleles observed. The results of the parent-
age testing were noted significant differences compared with breeders. These results show basic in-
formation of conservation and research in Dongkyung-i, and further studies of genetic pedigree in

Dongkyung-i will be needed.
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Table 2. Allele frequency, Heterozygosity and PIC of the 8 microsatellite markers in 51 Dongkyung-i

Marker Allele (Gene frequency) fl?él;f OHet  EHet PIC
116 (0.1000 120 (0.1200 122 (0.1300 126 (0.1000
PEZ3 128 (E) 2800)) 132 EO.ZOOO% 138 50.0200; 40 20.0200; 8 0.6000 08370 0.8077
PEZ5 99 (0.0900) 103 (0.3100) 107 (0.5300) 111 (0.0700) 4 04800 0.6162 0.5461
167 (0.0109) 171 (0.0435) 173 (0.0217) 175 (0.1630)
PEZ6 77 (0.0978) 179 (0.1630) 181 (0.2283) 183 (0.0870) 12 09565 0.8746 0.8512
187 (0.0652) 189 (0.0217) 191 (0.0326) 195 (0.0652)
- 130 (0.0102) 36 (0.0102) 226 (0.0408) 230 (0.1531) |
PEZS8 34 (0.0612) 236 (0.0102) 238 (0.5204) 242 (0.1122) 12 06735 0.6916 0.6590
46 (0.0102) 48 (0.0102) 250 (0.0510) 56 (0.0102)
261 (0.0208) 265 (0.0833) 269 (0.2292) 273 (0.2813)
PEZ12 77 (0.2709) 281 (0.0313) 283 (0.0208) 285 (0.0104) 11 0.7708 0.8243 (.7918
287 (0.0208) 291 (0.0208) 301 (0.0104)
FHC2010 225 (0.1837) 229 (0.4388) 233 (0.2143) 237 (0.1633) 4 07347 07084  0.6529
147 (0.0100) 151 (0.1600) 155 (0.1500) 157 (0.0100)
FHC2054 159 (0.2800) 163 (0.0600) . 167 (0.0500) 171 (0.1500) 10 08600 0.8386 0.8094
175 (0.1200) 77 (0.0100) |
269 (0.0306 271 (0.3469 273 (0.0408
FHC2079 275 20.4388; 77 E0.1122; 279 50.0102; 281 (0.0204) 7 0.7551 06687 0.6158
Mean 8.5 0.7288 0.7587 0.7167
:*Size (bp) of all loci are identical to the assignments from the 2005/2006 ISAG Canine Comparison Test.
OHet: Observed heterozygosity, EHet: Expected heterozygosity, PIC: Polymorphic information contents.
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Table 3. The results of pedigree verification in 5 Dongkyung-i

gate] & 4= gout ofmunt 4x e A$EA puppy 1

i 2

87) marker RFoA WA {FHAYHZ | F-IE o

dam 19] z}g0] E 7hsAlo] 3oy puppy 32 FHC2010,

Pedigree PEZ3 PEZ5 PEZ6 PEZ8 PEZ12  FHC2010 FHC2054 FHC2079 Comments
Dam 1 116/132  103/107  181/183  238/238  269/277  225/233  151/159  275/275
Puppy 1 116/122  107/107  175/181  230/28  269/277  29/23  189/167 /25 . .
Puppy 2 122/132  103/107  177/181  234/238  269/277  225/229  159/167  271/275
Puppy 3  122/132  107/107  183/187  238/250  265/269  229/237  155/171  271/271  Exclusion
Sire 2 120/132  107/107 173179  234/238  269/273  229/229  155/155  271/275
Dam 2 122/132  99/107 1797181  238/238  265/269  225/229  155/159  271/275
Puppy 4 13/132  107/107  179/181  238/242  269/269  225/29  155/157  269/275
Puppy 5  132/132  107/107  173/181  234/242  269/273  225/229  155/155  269/275
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Fig. 1. Pedigree verification case of Dongkyung-i family. A) As
shown in Table 3, P-1 and P-2 are included as puppy
of dam by all loci, but P-3 is excluded as puppy of dam
by marker FHC2010, FHC2054 and FHC2079. B) P4 and

P-5 are excluded as puppy of sire and dam by marker
PEZ8, FHC2054 and FHC2079.

FHC2054, FHC2079 markerdl] A @il o] & A %A 3} Ao s}
o} dam 19} A&0 24 WAHQL, vhA7HA S puppy 49}
5% PEZ8, FHC2054, FHC2079 markero) A Wld o] &= o4
3 Aolste] sire 29} dam 29] Apfo] H 4 LS A &
ANt

= EFA JAde] HATAEE A% A= F2 RFLP
¢} mtDNAJ13], RAPD[11], DNA fingerprinting[12], micro-
satellite marker[3] 5& o|&3std EAEFHYAT, FHold
3 FAE3 dis e AAol AASEA A H
o] YEee 559 F74old Hg FEL microsatellite
markerE o] 83l A3 E A3} Table 30| B nks}
go] 2578 FolA Mgt AA 7HadS &AsHd. A
F70ld #F A= JAN FAY EA(m)d =)
AA3] AAbsto 5178 41 AEsdch 28 B 935
Tl 7409 €55 ] dMe HAR Fa3dA
gk A &3 dFae st ook s, 1A 3] S|
© FUEY FAE3 d7E T AAYY dFHHl A
& ojo} & Aol

Journal of Life Science 2008, Vol. 18. No. 6 Q05

g o

AFAAN A% 5 AEA(EAo)) 5IFE tae
871 2] microsatellite markerS o]4-35led DNAF-S B4

0.7587)9} 0.5461~0.8512(F 0.7167)C.2 elytil, PEZ3,
PEZ6, PEZ12, FHC2054 marker= PIC7} 0.7¢]4 2.2 1}E}
T} o] markere % F70|Y AAAE H AR
&34 29 ¢ dth FAAE 51+ F A7l o8 &
Eo] d# 2 552 YA O 8 microsatellite markerE o] 83}
o YES AT 23 3TN WA MG 9AA @
Sttt ety go g o B2 AF4E F3A Rl A
AAAQ] EF Fgol olFoAo & Aot}

References

1. Chae, Y. ], B. C. Lee and H. Lee. 1998. Paternity test in
dogs by DNA analysis. ]. Vet. Clin. 15, 274-278.

2. Cho, G. J. and B. W. Cho. 2006. Physical characteristics
and microsatellite polymorphisms in Miryang native dogs.
J. life Sci. 16, 626-631.

3. Cho, G. ], B. W. Cho, 5. K. Kim, K. W. Lee and Y. K.
Kim. 2003. Analysis of microsatellite DNA polymorphism
for parentage testing in dog breeds. J. Anim. Sci & Technol.
(Kor) 45, 191-198.

4. Cho, S. ], O. ]. Kim, H. J. Park, 5. G. Choi, M. G. Min,
B. S. Kim, Y. S. Park and- B. ]. Cho. 2006. Historical and
morphological investigation on Korean native Dongkyung-i
dogs. Korean |. Companion Anim. Sci. 3, 45-533.

5. Denise, S., E. Johnston, J. Halverson, K. Marshall, D.
Rosenfeld, S. Mckenna, T. Sharp and ]. Edwards. 2004.
Power of exclusion for parentage verification and proba-
bility of match for identity in American kennel club
breeds using 17 canine microsatellite markers. Anim.
Genet. 35, 14-17.

6. Girman, D. J., P. W. Kat, J. R. Ginsberg, M. G. Mills, M.
Borner, V. Wilson, J. H. Fanshawe, C. Fitzgibbon, L. M.
Lau and R. K. Wayne. 1993. Molecular genetic and mor-
phological analyses of the African wild dog (Lycaon pic-
tus). ]. heredity 84, 450-459.

7. Ha, J. H,, S. E. Lee, Y. B. Tak and ]. B. Kim. 1998. The
physical characteristics and blood proteins of Korean na-
tive dogs. Korean |. Anim. Sci. 40, 711-720.

8. Ha, J. H. and K. S. Kim. 1998. A review on the origin of
Korean native dogs. Korean |. Anim. Sci. 40, 701-710.

9. Halverson, J. L. and J. W. Edwards. 2000. Microsatellite
polymorphism in dog breeds-the AKC Parent Club study.
pp- 19, 27th eds., ISAG Conf. Anim. Genet.

10. Ji, H. J., E. H. Kim, K. K. Lee, T. Y. Kang, J. M. Lee, H.
D. Shin, L. H. Kim and Y. M. Yun. 2007. Beagle dogs pa-
rentage testing by using 22 ISAG microsatellite markers.



906

11.

12.

13.

14.

B AP X| 2008, Vol. 18. No. 6

Korean |. Vet, Res. 47, 457-460.

Jeong, H. W, K. S. Kim and ]. H. Ha. 1997. Analysis of
phylogenic relationships among the Asian 8 dog breeds
(Canis  familiaris) through Randomly = Amplified
Polymorphic DNA. Korean ]. Genet. 19, 143-149.

Lee, S. L, H. 5. Lee, W. B. Chung, R. B. Tak, H. C. Park,
J. B. Kim and J. H. Ha. 1991. Selection of the useful DNA
probe for the pedigree analysis of Korean dog breed,
Sapsarees. Korean | Genet. 13, 247-254.

Lee, S. U, S. Y. Hong and J. H. Ha. 1995. The pedigree
analysis of Korean native dog, Sapsaree by mitochondrial
and RFLP. Korean |. Genet. 17, 17-24.

Marshall, T. C,, ]. Slate, L. Kruuk and J. M. Pemberton.
1998. Statistical confidence for likelihood-based paternity

15.

16.

17.

inference in natural populations. Mol. Ecol. 7, 639-655.
Tanabe, Y. and K. Ota. 1991. Biochemical-genetic relation-
ships among asian, european dogs and the ancestary of
the Japanese native dog. ]. Anim. Breed Genet. 108, 455-478.
Tozaki, T., H. Kakoi, S. Mashima, K. I. Hirota, T.
Hasegawa, N. Ishida, N. Miura, N. H. Choi-Miura and M.
Tomita. 2001. Population study and validation of paternity
testing for Thoroughbred horses by 15 microsatellite loci.
J. Vet. Med. Sci. 63, 1191-1197.

Vila, C.,, P. Savolainen, ]. E. Maldonado, I. R. Amorim, ].
E. Rice, R. L. Honeycutt, K. A. Crandall, J. Lundeberg and
R. K. Wayne. 1997. Multiple and ancient origins of the do-
mestic dog. Science 276, 1687-1689.



